INTRODUCTION
In 1975, Bos and Deutman 1 described acute macular neuroretinopathy (AMNR), a disease process characterized by depressed visual acuity and paracentral scotomata with corresponding dark-reddish, wedgeshaped lesions, in four women. AMNR is a rare condition that primarily affects young women in their reproductive years. Many of the affected young women were using oral contraceptives. Patients report a sudden decrease in visual acuity, usually a few days after the onset of a febrile illness, with paracentral scotomata either unilaterally or bilaterally. Although AMNR was initially thought to be an inner retinal pathology, with the publication of 84 case reports in the English medical literature and the advent of new imaging modalities, it is now thought to be a disease of the outer retina. The review contains all published English-language case reports on AMNR from April 2012 through October 2012. The key words acute macular neuroretinopathy, macula, and retinal diseases and the Medical Subject Headings retinal diseases, vision disorders, fluorescein angiography, visual fields, macula lutea, and scotoma were used. Several non-Englishlanguage case reports were excluded from the review.
CASE REPORT
A 59-year-old man presented to the Bascom Palmer Eye Institute with a complaint of decreased vision in both eyes. The patient had undergone cataract surgery 12 and 6 weeks prior in the right and left eyes, respectively. He denied pain or symptoms of a recent viral prodrome.
On examination, visual acuity was 20/30 in the right eye and 20/40 in the left eye. The Amsler grid revealed a paracentral scotoma in the right eye. Slit lamp examination of the anterior segment was unremarkable. Funduscopic evaluation revealed reddishbrown, petaloid-shaped lesions centered within the fovea with corresponding outer retinal changes on optical coherence tomography (OCT) imaging, more prominently in the right eye than the left eye (Fig-ures 1 and 2) . A paracentral scotoma was detected on Humphrey perimetry in the right eye, whereas the left eye showed no defect. Fundus autofluorescence photographs failed to identify the lesions, whereas red-free imaging accentuated the lesions bilaterally ( Figure 1 ). Fluorescein angiography (FA) did not show any pathology in either eye, whereas indocyanine green imaging demonstrated hyperfluorescence of the border of the lesion in the right eye but not the left eye (Figure 1 ).
At the 3-month follow-up, the patient reported resolution of symptoms, and his vision returned to 20/20 in both eyes. OCT imaging revealed prominent outer retinal changes (Figure 2 ).
REVIEW OF THE LITERATURE
Of the 44 cases reviewed, 89% were female (39/44). The mean age at diagnosis was 32 years (range: 12 to 61 years). Thirty-two cases reported follow-up data. The mean follow-up was 9 months (range: 1 week to 36 months). Of the patients followed, complete recovery was noted in three cases (9%), 3, 4 some degree of improvement was observed in 19 cases (59%), [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] and no improvement in 10 cases (31%). 3, 4, 7, [17] [18] [19] [20] [21] [22] Onset of visual symptoms including photopsias, black spots, or blurred vision were usually sudden in onset, but progressive symptoms over a period of weeks to months were reported in 6 patients (14%). 12, 18, [21] [22] [23] [24] Results are summarized in the Table. Oral contraceptive use was found in 10 of 39 women (26%). 6, 10, 12, 14, 16, 20, 21, 25 Antecedent febrile or flulike illness or infection was reported in 21 cases (48%). 3, 4, 7, 9, 11, 12, [16] [17] [18] [19] 20, [25] [26] [27] [28] [29] Three women were in the postpartum period, with two undergoing a cesarean delivery ,17 and one a normal spontaneous vaginal delivery. 15 One of the women became hypotensive shortly after receiving epidural anesthesia and had to be given oral etilephrine (sympathomimetic).
4
In the majority of cases reviewed, the lesions were reddish-brown, wedge shaped, and centered around the fovea. 5, 7, 8, 10, 12, 17, 20, 23, 25 Some lesions were described as petaloid, 6, 7, 12, 13, 16, 22 circular, 24 oval 3,7 or horseshoe shaped. 4 In six cases (14%), biomicroscopic examination was described as normal. 3, 18, 27, 29 Infrared imaging was used in 22 (50%), revealing hyporeflective/dark lesions earlier 26 and more defined 4,9 than those found on fundus examination. Fundus autofluorescence was used in 10 cases (23%) and showed hyperautofluorescent lesions in three cases, 7, 8, 17 hyperautofluorescence surrounding hypoautofluorescent lesions in two cases, 18 and normal findings in five cases. 9,30 FA was unremarkable except for subtle parafoveal leakage in two cases 8, 22 and hypofluorescence corresponding to the lesions in three cases.
10,18
Electrophysiological testing with multifocal electroretinography was performed in 12 cases (27%), and results revealed localized areas of depressed waveform tracings corresponding to reduced photoreceptor function. 3, 4, 6, 10, 12, 16, 18, [24] [25] [26] The disruption of the retina on ocular coherence tomography (OCT) is apparent in 36 (82%) diagnosed cases of AMNR. Only one case had normal findings on OCT.
7 Most cases reported disruption of the inner segment/outer segment junction with thinning of the outer nuclear layer (ONL). The earliest detectable sign of AMNR, which is believed to be ONL/outer plexiform layer hyperreflectivity on OCT, was reported in five cases. 3, 5, 7 These findings precede any other detectable outer segment abnormalities. On long-term follow-up, it was found that ONL thinning and outer segment/retinal pigment epithelial disruption persisted, with inner segment/outer segment disruption resolving to variable extents. 3, 7, 17, 31 DISCUSSION AMNR is a rare condition that primarily affects women in the reproductive age group. Retinal lesions are typically reddish-brown, wedge shaped, and centered within the fovea. Ancillary testing including fundus autofluorescence, infrared imaging, electroretinography, and OCT are useful in diagnosing and observing patients with AMNR, whereas FA and fundus autofluorescence have not been demonstrated to be as helpful.
Clinical features of all 85 cases of AMNR published in the English literature (between 1975 and 2012) are summarized in Table 2 . The mean age of the affected patients was 30 years (range: 12-61 years), and 73 of 85 patients (86%) were females. Flulike illness preceded the diagnosis of AMNR in 39 of 85 cases (46%), and oral contraceptive use was found in 27 of 73 (37%) of female patients. The high association between AMNR and oral contraceptives (37% of cases) could be a confounding factor because the majority of the patients are women of childbearing age. Of the 66 patients followed, 32 (48%) showed a variable degree of improvement. Despite advances in diagnosing AMNR, the etiology remains elusive. Infectious, immunologic, and vascular etiologies have been proposed. 7, 11, 27 A flulike illness precedes the development of AMNR in approximately 50% of cases, suggesting a possible viral etiology or an inflammatory reaction to a virus. In the case presented by Munch et al, 14 visual disturbance began shortly after an infusion with antithymocyte globulin, which is implicated in cytokine release syndrome, suggesting an inflammatory etiology of AMNR.
14 Vascular etiology has also been described with sympathomimetics (6% of cases) with or without preceding hypotensive crises.
11 This is likely secondary to compromise of the choroidal or retinal circulation causing an ischemic insult to photoreceptors.
7,10
Hashimoto et al 10 treated their patient with a 4-month trial of corticosteroids. They reported a reduction in scotomas at weeks 1 and 3 of treatment as well as the 10-month follow-up. No available treatment is currently available or agreed on in AMNR.
This review summarizes the total 85 cases of AMNR reported in the English literature and presents a unique case of a 59-year-old man with no known risk factors diagnosed with AMNR after cataract surgery. More investigation of the etiology of AMNR could potentially lead to advances in treatment and prognosis of this rare disease.
